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Dreduced by biatrial pacing compared with single-site or no
pacing groups.
The biatrial pacing technique was not associated with
side effects. Identifying patients at risk for developing early
postoperative recurrent AF and using biatrial pacing may be
the optimal cost-effective strategy. At the present time, it is
not possible to accurately predict early postoperative recur-
rent AF after theMaze procedure; therefore, we recommend
prophylactic biatrial pacing in all patients undergoingMaze
surgery. Damiano and colleagues15 recently reported the
predictors of late recurrence for patients undergoing Maze
surgery and demonstrated 3 risk factors for recurrent atrial
tachyarrhythmias after the Maze procedure using multivar-
iate logistic regression analysis. These include left atrial
size, failure to anatomically isolate the entire posterior
left atrium, and early atrial tachyarrhythmias. An early ag-
gressive attempt to prevent early atrial tachyarrhythmias
would improve late success. This study demonstrated the
pharmacologic control, and biatrial overdrive pacing may
be the ideal prophylactic approach to prevent early postop-
erative recurrent AF. We were unable to investigate the im-
pacts of long-term results, and further study needs to be
conducted.
CONCLUSIONS
Biatrial overdrive pacing is well tolerated and more ef-
fective in preventing the early recurrence of AF after the
Maze procedure. This therapy also results in shortened hos-
pital stays and decreased hospital costs. The impacts of the
long-term results for the Maze procedure require further
study.
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Dr Michael Argenziano (New York, NY). This was a study of
100 patients over 6 years who were randomized between 2 postop-
erative management protocols after a Maze procedure, which was
done in combination with a variety of other concomitant proce-
dures. As far as I can tell from the article, the 2 groups were rea-
sonably well matched demographically, although one criticism
of the article is that there were no P values shown for the compar-
isons of preoperative risk factors in the 2 groups, which I think
would be an improvement.
Biatrial pacing as shown here, in what has to be considered an
intent-to-treat analysis, did result in a lower incidence of perioper-
ative AF, defined as lasting more than 10 minutes in the first 5 to 6
days after surgery. A variety of novel and not so novel interven-
tions have been tried over the last decade or more to try to prevent
perioperative AF. A number of postoperative pacing protocols and
other pharmacologic approaches, including oral loading of amio-
darone up to 1 week before surgery and even posterior pericardiot-
omy, have been attempted to try to minimize this important and
costly complication. Most of these interventions have suffered be-
cause of the complexity and difficulty of performing them in ev-
eryday practice.
So one criticism I guess that the authors need to be prepared to
defend is the fact that, according to this protocol, patients were
kept in the hospital on atrial pacing for at least 5 days, and then,
really, those wires couldn’t be removed until the sixth day, which
would complicate issues, such as dealing with anticoagulation, are
the chest tubes out already, and so forth. So that is obviously one
criticism.
The other issue is whether the definition of freedom from AF in
only 6 or 7 days is relevant to anything. In other words, if you have
shown that your patient is free of AF at 6 days, does that predict
whether the patient is going to be free of AF at 10 days or 3 weeks?
Do we have enough confidence that the patient who is not in AF at
6 days has a low risk of developing AF over the next few weeks, as
we know often happens, and arewe confident enough to avoid anti-
coagulating that patient? Those are general criticisms.ery c November 2011
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DMy questions are the following. First, how many of your pa-
tients in each groupwere in sinus rhythm or some sort of a paceable
rhythm in the operating room after the procedure? Because obvi-
ously, of the 50 patients in each group, some were not eligible
for pacing because they were not paceable or were in AF.
The second question I have is that you gave amiodarone to ev-
eryone in the study, and it was a pretty aggressive load, an intrave-
nous load followed by an oral protocol. Of course, what we found
at our center is that if you do that, a fair number of patients become
bradycardic in the perioperative period. So I would imagine that
a number of the patients in your control group actually received
atrial pacing, single-site pacing, as you described it. So I would
like to know how many of the 50 in the control group actually re-
ceived single-site pacing?
Finally, have you followed your patients beyond the initial peri-
operative period? Because what I think would be helpful from this
patient cohort, which represents an outstanding randomized trial,
is to see whether these interventions actually affect their AF inci-
dence at 1 month and beyond.
Dr Wang. That is a good question. If you do more than 200,
maybe 300 full Maze procedures during the last 5 years for AF,
I think you will notice the surgical results make you a little bit
crazy. The results are not predictable, but right now we are a bit
smarter. If one patient presents with a 5- to 10-year history of
AF and a left atrial diameter of more than 8 cm, before we start car-
diopulmonary bypass, we routinely convert these patients. If we
shock 3 times, we cannot convert. What I tell myself is that it is
going to be difficult to maintain the sinus rhythm in this patient.
To answer your first question regarding the sinus rhythm in the
operating room, from my experience, the majority of the patients
in the operating room are not in sinus rhythm, maybe 5% or
10%. The majority of patients are in junctional rhythm, which is
why we started pacing in the operating roomwith the biatrial over-
drive pacing.
You are right about anticoagulation. There are 50 patients in
China (25 in a control group and 25 in a study group), and the pa-
tients routinely receive a mechanical valve. You have to start Cou-
madin on postoperative day 2. So we discontinue the chest tube on
postoperative day 2 or 3 and keep the pacing wire there. Usually
we do not pull the pacing wire, and we routinely cut it. In 1 patient,
we tried to pull the pacing wire and had a tamponade, and we had
to go back to relieve the tamponade.
The answer to the third question is long-term results. Yes, Dr
Damiano is here. I agree with him about the long-term results.
Early recurrence of AF after a Maze procedure may affect the
long-term results. Yes, we have followed up these 100 patients
with biatrial pacing for approximately 3 years and plan to report
the results at next year’s American Association for Thoracic Sur-
gery annual meeting. Last year, I published an article in the Euro-
pean Journal of Cardiothoracic Surgery and reported 2 years of
results in 322 patients with permanent AF and biatrial enlargement
undergoing the Maze procedure with biatrial reduction. We have
followed up a group of patients for 3 to 5 years to see what the
long-term results are.
Dr Claudio Muneretto (Brescia, Italy). My question arises
from previous experience with electrophysiology in which the
overdrive of ectopic atrial beat was effective in preventing parox-
ysmal AF, but, unfortunately, significantly increased the rate ofThe Journal of Thoracic and Caatrial flutter and atypical atrial tachycardia. What about the inci-
dence that you had in your series of atrial flutter and atypical atrial
tachycardia? Were there any differences among the groups in the
incidence of atrial flutter?
Dr Wang. Very interesting. I think my series is somewhat dif-
ferent. We did not observe any high incidence of atrial flutter, be-
cause we did the full Maze procedure, which is the left pulmonary
vein epicardial isolation, and actually did the entire left atrial pos-
terior wall ablation, appendage amputation, and left pulmonary
veins epicardial-endocardial longitudinal ablation. In the mean-
time, we go back to the right atrium and do a full ablation with
cryo for the right isthmus area. We didn’t observe atrial flutter in
our patients.
Dr Ralph Damiano (St. Louis, Mo). This is certainly a promis-
ing therapy, and others have shown that biatrial pacing was effec-
tive for other types of postoperative AF. My first question is what
you called a Maze procedure. This term has been misused over
the last 10 years. Was this a standard biatrial Maze procedure
with a full biatrial lesion set or did you perform a variant of the
Maze procedure?
Dr Wang. No. We do a full biatrial Maze procedure, plus if the
patient’s left atrium is more than 6.5 cm, we routinely do a roof im-
plicate, left atrium reduction.
Dr Damiano. Do you need to do biatrial overdrive pacing?
Have you looked at just using right atrial overdrive pacing and
would that be as effective?
Dr Wang. Before we started this protocol, we tried to use only
right biatrial pacing, but in most of the patients we abandoned it,
because on day 3 or 4, the patient was back to AF; you cannot
pace or the pacing cannot capture.
Dr Damiano. That leads to my next question. Because you did
do a biatrial Maze, which we certainly have had a lot of experience
with also, the majority, as you said, of those patients initially are in
junctional rhythm. It has been our experience that with a big load
of amiodarone, which you are using, patients tend to remain in
junctional rhythm. Our protocol is different now. We do not even
start the amiodarone until they regain sinus rhythm, which often
can take 3 to 4 days. We certainly have patients we never treat
with antiarrhythmic drugs. In your cohort at 5 days, when you
stop pacing, howmany patients were in a junctional or bradycardic
rhythm and did that influence your management?
DrWang. This group of patients received amiodarone preoper-
atively. So after surgery, we routinely resume the amiodarone. We
did not experience any high incidence of bradycardic rhythm in
this group of patients. If the patient is 60 above or 70 beats/min,
we just discharge the patient and reduce the amiodarone dosage.
There are patients who have been taking amiodarone for 3 or 6
months. So I don’t know whether the effect with amiodarone can
cause the bradycardia or not. We didn’t have too many patients
with bradycardia.
Dr Damiano. What percent of patients ended up with perma-
nent pacemakers?
Dr Wang. Probably 3%, even less.
Dr G. Hossein Almassi (Milwaukee, Wis). Could you clarify in
terms of the pacing wires that you used in the Bachmann’s bundle
and the right atrium, did you use unipolar pacing, and if so, how
many wires per site did you use, or did you use bipolar wires?
Your slide suggested that you used unipolar wires. Is that accurate?rdiovascular Surgery c Volume 142, Number 5 993
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DDr Wang. Bipolar wire. The one wire on the left atrium be-
tween the ascending aorta and SVC area. We put 2 small sutures
there. We cut it. We didn’t pull out.
Dr Almassi. So is it a bipolar wire that you are using?
Dr Wang. Bipolar pacing wire from Medtronic, Inc (Minneap-
olis, Minn).
Dr Almassi. Therefore, if you are using a bipolar wire at the
Bachmann’s bundle, which is the preferred site for me for single
atrial pacing in all my patients, and then you use 1 wire on the right
atrium, basically you are using 2 wires, and with the distance be-
tween them, I am not sure how bipolarity is going to occur and how
you could call it biatrial pacing versus putting 2 wires at each site
and then syncing into your pacing box through a different cable to
pace them.
DrWang.We put a left temporary pacing wire in the left Bach-
mann’s bundle area and a right pacing wire in the right crista ter-
minalis area.994 The Journal of Thoracic and Cardiovascular SurgDrAlmassi.Which site is going to be positive, and which site is
going to be negative?
Dr Wang. The left atrial pacing wire is positive, and the right
atrial pacing wire is negative.
Dr Ottavio Alfieri (Milan, Italy). Do you think there is a ratio-
nale for using biatrial pacing in patients undergoing operation
without the Maze?
Dr Wang. Since I did something in China for the 50 patients, I
got a pretty good idea. If the patient is aged less than 50 years, bia-
trial pacing is fine for 6 days. At the 1- or 3-month follow-up, they
are probably staying in sinus rhythm. But if the patient is aged
more than 60 years and has a long history of AF, no matter what
you do, they are still back to the AF. But right now, the cardiover-
sion is postponed. If during the hospitalization the patient has AF,
we are going to convert once. If the patient is still back to the AF,
we postpone 1month and ask the patient to come back to convert at
that time.ery c November 2011
